Protein tyrosine phosphatase LMW-PTP exhibits distinct roles between vascular endothelial and smooth muscle cells.
The present study examined the cellular functions of low-molecular-weight protein tyrosine phosphatase (LMW-PTP), which consists of two active isoforms IF-1 and IF-2, in vascular smooth muscle cells (VSMCs) and endothelial cells (ECs), focusing on cell growth and migration. We transduced recombinant IF-1 and IF-2, and ribozyme targeting both isoforms using an adenovirus vector in these cells. We detected the expression of IF-1 and IF-2 in both types of cells. IF-1 as well as IF-2 inhibited PDGF-induced DNA synthesis and migration in VSMCs. In contrast, both isoforms enhanced lysophosphatidic acid-stimulated cell migration without change in DNA synthesis in ECs. Whereas there is a report indicating that reactive oxygen species-dependent inactivation of LMW-PTP regulates actin cytoskeleton reorganization during cell spreading and migration, the isoforms conversely suppressed the PDGF-induced H2O2 generation with subsequent decrease in the p38 activity in VSMCs. Catalytically inactive LMW-PTP exerted the opposite and similar effects to the wild type in ECs and in VSMCs, respectively, suggesting that substrates for the phosphatase differ between these cells. Moreover, high concentrations of glucose suppressed the expression of LMW-PTP in both cells. These data suggest that LMW-PTP negatively regulates the pathogenesis of atherosclerosis and that glucose-dependent suppression of LMW-PTP expression may promote the development of atherosclerosis in diabetics.